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1 ] mi (DmSimmmRxj^m 2 (Dm^mmm 
^ (Din^- 1 HftiE^ 1 (Dm§:mmm t(Dmx-^Amt)m^ 

ffi ^ ^ ;t ^ m 2 M I® tS Pl ^ §g ^ ^ ffl V ^ T . 

wi'^(omi(r>m^yj\^^^'L-t l-c± 9 osoffiBp^m 

mum 1 (^S2i;^[^{::>^bT^^(^m2cDS^;^r^>lrtf3 
t(rfBm2*7)K*ft-§-<i:> t(ffBS2c^i|ISfti$ST-S{s$ 
t«ff2S2(^gE^m#i:. t(rfail2(D-&^{t-^^:(7)iftMSr 

a/Hbi-^* 2 iDmmRxj^i^L^m^nmi^xmm 2 

So 

[»*^ 2 ] ffjR^ 1 ^d,ML(D^mmmmmmmT i — 

mum 1 <oiiisfti^g^t/m 2 (Dm^mmm\^^m\^h 
miL^^m^hmi(omm±m'^^^t. 

U^fiffi ^ ;t ^ ^ 2 fiiilii&ffi pj^^ t . 
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2 

mm:fj^\:iM\^xRM(Dm2(Dmm:fj\^^^*L^t ux± 
mum2(Dm§:mmwix^m^timmm2(Dmii^{iL 

[it*354 ] m^m3uWi<D^W}mmmmmmr \y- 

^^(^)iS^3^U. WfE3ocDmT'^7K¥®l-iEH:ftfl^ 
{rga^ib. B(ri5 3o(7)^T*orara«:0. 4 0jSgJeA±. 

[0001] 
[0002] 

^Mi^-r 6 ysi (;i *i Sriaa-r -5 

[0 0 0 3] 014 \'xmmm^ tvKoM±j-i9:a uysiii 

[0 0 0 41 

50 [0 0 0 51 m7L\t. m^o^m^mii^^m'^mii'^^:^ 
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co^-&^#^-Y^/^;65/^< Sl^&^^Sjf^^ii:^:: ^;65T• 
Ti^^ax^fe^o ^fl;ttf. 0 1 6 m^i-J: 9 i;imf^14T>^ 

[0 0 0 6] ^8^&oif|*:&fpjji-«lc5l^*p-Cfc5o - 
J: 9 *^ (7) ic ^ U r It fp]tt o ^ /u ^ Jt 6 :^ 

feli. M^f^X^ (R. A. Mongingo, et.al., "Introducti 
on to Adaptive Array*, NewYork & Sons, 1980) \^7jk^ 

-r^mmmmzMi^xi^. =Fm^tmm\^r>''r-r(Dm 
ilit {;i M-r 6 r X ^ (7) it rp) ^ JtS V > R y 

[0 0 0 8] 

*ffli^x> m^<om\<D^i^-^\^^^'L-t\^x±9o& 

'L^t UT±9 0S<O«afflrttcK;tSixfc;^r6];5i^t>Pj3fe-r 
^<>t^<thl-:><0%2(0WL^m^^^^\.. MISS 2 



(3) 1-243359 

4 

^nm i^xmrn 2 (Dm^Rm±nmi:wim^ 2 (Dm^itL 
[0 0 0 9] m I (Dm^mmm\zM-r 

<b m 2 S 3^ e { ^ -5 r 7^ (7) Jt «p ^4 ^ / u 

mmm tm2 (Dm^mmm t ^^t^mmm±i^ tLX(D 

[0 0 10] ^1 <Dm^mmm\^M'r^r>y''r(Dm\^ 

ti^o mi(D^^m^i^. mi<omm:fj\^^^^bt 1.x 
ti^i-D<Dmmmzn^^^o t^^ox. mi<om%Rxj^ 
mmm\:^>^'r^riyy'^(Dm\^^m^^\^^x\^. mi(D 

[0 0 11] ^(Dtcisb. mi(Dm^iBmm\^o\^^xam 
30 wlx^ mi(r>mm:^\^^^*ht\^x±B om<owm 

M-r^r ^^x-^t^itrpj^pii^jfe^t-r ^s 2 (ommRxj^iiL 
mmn. m2(D^fAm^-tm2(D^^m^t(Dmm^m 

mm:^[^^^'bt LT± 9 0S(7)|5fflf^l;iPl^$tt/ci;^ 

[0012] '^ox. m 2 (ommRxj^iiimm^m 2 

40 :y'r-r(Dn^mmz.^^^X\X^ '^2(nws^:>5^^^'hk 
UT± 9 0S<^«8Hl^-C«:r:^x^?iJ»CD:»^*;553pa{- 

m2(7)Stp;^f^,tfi^^(DSit7)S*:^r^^4^'il> 
i: UX± 9 OS(OS5ap^l-^/i-^/55Jg^$tt'5o 

S2(DaiS:m3^SJwOi>x*iS 1 ^oS^P:;^rp]^wifiv^ 

:^rpJ?!i>^iil5l€i--5^?^JS(^)»®4r®}gcX-#6o %2(nm 
^^^^^'L^h LX± 9 0^(7)®iSl^<7):frr^;^>f3iij5le-r 

^mmwL\t. j)^s-r5c<i:/,c<»2(oi^^{i^®xs« 

[0 0 13] tJfeoX. 0fM^&^^j$«<7)^^l5fe*rp];65iSl^ 
5(? S-g-X-fcoXt. 0fSiKi:^^ftOPl3fe«F^iJ (;^D5. 
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xmmm^^mx^^o mm\^-o\^^xhmmx^^o 

[00141 2 fi. ft*3S 1 fS«<7)^Siil{tSii6 

^/i-^m^(Dmmtit^\^x. s:mm^(Di^^/u^^^miw^ 
titim^^^{::m^\^^xmmm i <7)S«i6j^t5te4i4txt5 

m\zf>tcox^^m^ti^m^'\:im-^\^^xT>'r'r(Dm[^ 
=fi^^<omm\^x<:>x. mmi¥^*-^c^-^mm^-^^o 

tircm^f^^\zm-^\^^xm i (Dm^RmtLnmRrjm 2 
^m±x^^o 

[0 0 16] m^ms (Di»wsmmmmmmTi--r 
MiE® 1 (om^mmmRxj^m 2 (Dm^mmm\c^m\z h 

(Dm^mmmt(Dmx^Amt)m^<Dm^RmtLm^^ 

t<Df^x^Kmtim^<ou^Rm±^^m^^m2(Dm 
mtLV^-^mmt. m'^(omi(Dmm:>5\^^^^L^t\^x± 

h 1 ^(om 1 <?DgE*jis#^^^ fne» 1 

^;t> wi^mi(Dmm:^mzn\^xRi^(Dm2(omm:^ 

\^^^'L^t LT± 9 0Sc»®iap*^ltcps^$ttfc;^f^;5^^ 

PJ*"r6^>?i< t t 1 OC0^2(^gE^3l{t-§-^^^U. w 

fEm2(DgE^^t-^^. Hfrfsm2(7)3^S{a3^@T*5{t$;h. 
ffiism 2 oSiSffiffi pj^§§^iio fc§:{sft-^ ^ ^-g^fife L 
fcS2(^^^{t^^^fifeL. m^m2(DWtmn^t. Iff 
lE^ 2 (7?^^<t^ t <oiS3I^S/Mkf 2 otgiBSO^ 
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e 

(00171 gS*3S 4 3 lEttco^g^ibiimSJfe 

^m^-rhm^(ow^^z ty.. sfrfE3o<D^^^7K¥® 

triEH^Jgl^iia^JU. H(rfB3o(O^^P<?5PaR84rO, 4 0 
ffi:^J|^_b. 0. 5 0Kg«T<^f8Hl^{-Si?)^cr 

[0018] 

[ 0 0 1 9 1 13 1 j^m 1 <Dmm(Dmm<o^mmmm^m 

h^o m2nmi(Dmmz:ifsi!'f^^^y.\:2yh^m^m 

:^^ y h^m^X^ ^Sci^tOT ly^rirm^^'T 1^^7-7 X 
h^o 134(^13 1 (Oi^B(-*3tt^ 20(7)i||Sffi^®(07K 

mx^h^o 

[0 0 2 01 mi 0 nru—Tzy'r'f-(DM.i^M^yf^'r§A 
umxh^o mi ii'±Ti^-riy7''r<om^mmtm\^ 

7K¥ffii^}irS]#*^^-r^7:7-e^-5o 013*^1310 

i^B /65?iJ ffl ^ ;tx ^ ^it tt 6 c7) SHgM * ^-r 

¥®0X*fc^o 13 1 4*il3 1 ^03$g;65$^J^$t^.6S^t(- 
SO 13 1 5 (ii3 1 (Dmmtf^S:m'r^=^»m(omm<om^yj^'r 
mnmxh^o mi ei^r>^y'^(Dm\^^i^t=f'mf&<o 
m^:^\^<omt:^'rW'mmx^^o 
(002 ii z(Dj^mxn. n^^i<r>mi<Dm^inm 
B, m2<Dm^mmm. ^KDm^i^iiL^-^m^. %2(o 
umim^^m^. ^ii^s«^Bi3, B2ig§jti^ 

SI 4, M*gf4ffilSJ^a5i 5&t/l 6 ^ UXAf^^LStt 

Ti^-So i»3R3Si(OT:^7^'^r u-«r TV 

1 1 Rxy^l 2 h UT^fls:>fk^;JxTl^5o 
I 0 O 2 2 1 tSjJ^Jg 1 (D^ 1 OK^ff -^^t/m 2 

OgE^n^t-^C^iil^l^:^!^!!. ^tb^*ttl3 2 1 
2S:U5S 2 4T-*^Stb-5o 3 cOfgrpHtll^iJIW^ 

^i®{4^^J4a¥gi5 1 7 h LTJr^>fb^;h.Tl>5o 13 

mmi-x. Tu-T^^^-Mi, 12, ^li^smiSBi 
3,^2 m^mmm i 4 ^tj^s«ts{itiswgR 1 7 t-«^ 

[0 0 2 31 ^1 msimmm 1 3 ^to?^ 2 m^mmm 1 

4Ji. #>sr, SmSiSl 1 2, A/D'^^§§1 8, 

m-^^ui 5, iHft^fPi 1 3, D/A^^s&i 9, tgite 
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T 

1 1 1 4^ffl^Tv^6o m 1 j^sftssa 1 3 {zi^m 

[0 0 2 4] ^1 m^mmm i a (ommi^m-^^m i s 
-r^o ^issiti^gi 3(OMit@ffiffl^^asi 6(1. r 

[0 0 2 5] mm\c^ m 2 m^mmm 1 4 (Dm^i^L^-^ 

5(1. ru— r^^7'-:M 2-e5J{SStufc3^jK(0 
[0 0 2 6] r^y'-f-l IXdl 2X^m^thti3^.m 

(DiM-^i^s m 1 m^mmm 1 3 2 iiisma^s 1 4 
<^«"i6{st9^^gi5 1 5\zio\^^x&:mRx/mm^mm^ti 

1. 1 2(Oj§fpH#^4d5iiS$tL^o 
[0 0 2 7] l^ltfw. Mi|ii{iffipJ^aSl 6 (^::fc(t5{4+e 

n-r^rv^-ri^'r^x \, \ 2<om\^^^tmi&^ti 

-ssitwr u-T>'7^■^(l^tr^tt^^LT^/^-5o 
}tr^4#i*(;i*3i^T(i. #:^(5D;^ra]i^^LTr:/y^-:hfi)^# 

gpi5. 1 6(OgfeftS*^S-r-5a:. r:/7^-:M 1 , 1 
2<Dm}^^\^o:>%;\^M.(D:)5\^^m^^:Ltt*^xts 

[0 0 2 8] tl^oT. El 1 6 d^-TJ: 9 l:H^r^4#+^cO^ 

1 i;i4bH>T(ly^>r v^^/Mt^^SlwjioTft-^coSft'SX 

<>l=k-rl (1) 
^2 = k- r2 (2) 
</>3 = k- r3 (3) 
k = 27u/^' (i 'COS 0 0+ j 'si 

X : 

A/D^mSi 8^^^tB;^$tt'6 3^ji^(D$m«-^(l. 
^I-^^S^a53 0*^^LT^t-^-&J*SP5 4, ssistu^se 
t-^^^-t•^^Pn;(JP$t^'5o it-^^^g|55 4, 5 5Xt/56 

(1. ^*^^•ttfi[ffi^^s^55 1 , 5 2RVis 3iimt}-r^ 



(5) 1-243359 

S 

m\3i^^ m\^^xm-^(Dm^RW±n^mm-r ^ X ^ \zm 

[0 0 2 9] mi {ZTfk-rx mi m^mmm i sr 
xim 2 m^mmm i 4 (i. sffififfls^j^aj 1 7 ^ji^ ^ 

X(im 2 iHSIt^S 1 4 XSft $;h.fc 3 ^fic<^)fs-^;6?S 

*iffiffiftimspi 7\zA:t3^n^o M^itL^mm^i 1 
(1. ru-rvT'-:M \Rn\ 2omf^l#tt^*^i-'5 
(lasopi, P2) ^^m-r5o 
7<? -r:/7^^i icDitrp3«ptt«:*^-r6Sil6Sr;^ffifflffip 

1 (IB 1 i^Sfta^B 1 3{c-^;ttbti> T\^—r^^'r-r\ 

2 t7)mf^i#tt^*^-r ^Mitixmaffiffl p 2 (IB 2 ais 

[0 0 3 0] m\<r>^m\z^\^^T:y'r'r(on^m^u 
^^(DS*«^<iri^ 5 (c:^-r, m5l;l^-ra^^s^;lol^ 

(;i. Tu-r^^T^-^i 13^(11 2(Dmf^4^tt^^SL/j: 
:dSP>^^:^n 5/ h(0#»I^W-<So t*oX. ^Oi:#(c 

igicoi^e (Sife^) icii]3fe-r§m-^(i^r^»^it-i-x 

[0 0 3 1 ] — ::oacoiS[^^4^y^9l;li3^/^T^l^ 

j^.e< ^ t> lo^^fe-r^o %mz\^. PN^f-^/^<ifo^^a 

[0 0 3 2] ^4*B^^la55 1 . 5 2, 5 3(1. 

30 ^^gpi 1 it^mti-r^WLmt^t^h. m^(Dyf\^e o 

5 3<7)ffitei^Sa:(l. K^fS-?-<o:^fpj 0 o ir. riy^-r 

r u^(Dm'¥'m^iRtj^m^mm\:: X ^ ^'^^ti^o 

[0 0 3 3] T^y'-r 11 (X(l 1 2) 0 3 060^^(0 
■^i^•^*4^(D^ig-<>5' h/W;d5r 1, r 2RXfT 3Xm^ti 

5*-8^(c(i. <4tgpj^gi5 5 KoiSLmmmm^ i, ttffi^ 

'^as 5 2 cD{i^=9^^fl: <!» 2 ^t/{ift oJ^SaS 5 3 (Dffi^Bp 
Sl:*3(l. ^:}x-^:*;h.^fe^XS$tt5o 



0o) • • • (4) 

[0 0 3 4] m-^'&^la55 4. 5 SRXJ^S eii^^Utf-r^ 

tt5p tgitSttti^^gP 5 7, 5 8 Rrj 5 9 (D^th't'tKD 

mmRv^itL^(omMmn. LMs$!i^gis5 otcj: 

50 ^tl^o fl-^'&^ase 0(1. Sit6{j[4BW^^B5 5 7;iSffi;^ 
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[0 0 3 51 LMSMm^S Oil. m^-^f&^e OTb^^m 

1 (XflP 2)^, LMS(Least Mean S 

q u a r e) ffi/cf ^*<^5gfSr/U=r y Xix^fflV^T. 
{4t9^^aS5 7. 5 8. S9<Dm^ (Stl ffifflffi) ^ 

[0 0 3 6] LMSUm^S 0\ZX^X^tbhtltimm 
XT^ffiffigEPl (P2) ^mmitL^-^^^l 5 (16) 

(12) (^}ir^#tt4ri^SLTi^S 
mi i i ofc^^^^n^o i^2{;i 

[0 0 3 7] r U — r ^^7"-^ 1 1 RXJ^ 1 2 |l^tb-^*tb;65 
[0 0 3 8] |g2{C4ol>T. -Xxty:rSll'-S21fl 

mim^mmmi 3{c^-r6r u-t:/x'^i i(Di§r^ 

3 Ofim2 5|IS{t^ai 4t::Wrsr u~Ti^7^-:M 2 
^fcd6{C. y^'r y-ysi 1 X'Ji. It^il^SiS 3 0 ^^IJ^S 

37^m<D^inin^i:. ^^m-^'^fS.us 4, 55. se 

[0 0 3 9] X7^>>>^s 1 2X(i. mm^s.<Dixt>^{zm 
m't^^^m^'<om^:f7\^ (7k¥Mrto:^i6)) ^4?) 

gp 1 1 1 t*^mtl't^m^■(DiiLn^^^Ln^^m^ 51,5 
2. 5 ST-^tb-^n^S-r-sr ^fcj: t). ru-r>'T 

[0 0 4 0] Ml^JCJi. teffipJ^aSS 1 , 5 2, 5 3(7) 

m-^'&^a55 4, 5 5, 5 6\Z^l^X. ±fBa^{f#.h 
miiSSfliSgl 3<?5S{I{t-^i:<S:-&^U/c:^^{I-^Sr 
^^i-So ;^7^5'>^S 1 4TNi. tgiHfiltS^^gPS 7. 
5 8. 5 SXfi^^f+ttSttAcHfrfB^^^t-^^^atC^i- 
ft-^'&^SlB 6 0 3 ^m<Dm'^(DU^%::^iib 
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[004 1]:^v'5/:/Sl 5X(:i. 12 5 tc^i-LM SS«J 

5 0 (:i:fcl>T. K^m-^^^SP 1 1 1 f>*^mti'r^^ 

9/^SitiiffitgpT'^gii5 7, 5 8, 5 9<D 

(mm, i^Lm m^(OLMsr/i^=rv :<j^^m 

3. SI 4, S 1 5(7)^ll;6^^»9 3gU^fT^;ft5o lo 
7f? 17 \cmtSo :^'r y^S 1 7 Xli. iie^^-r 5/:/S 1 5 

S 1 3 OSttiliffl^^gP 1 5 SlXI 1 6 tCSi|g&t5firffi«I 

p 1 ^ UTW;^-r6o 

[0042] >^7^5/:7^Sl 8Xfl. ±f2^1l60*f*/<- 

fffisu-r^o -rn^:b'^. -a-^it-^cD Lx-</u^^^ogiiit^ 
^e? 1 8?2)^^s 1 giciiii'o >^7^ ;/:rs i 9xn. x 

TUT/^ttttff, ;^'7^5/:7'S 1 9?^^^) S 2 Otilii^. 2>C 
[0 0 4 3] h(O^S;i»5ji^T Uyc:®-g^(Cfl. ;^ 

7^2/:7's 1 9;d^p> s 2 1 {ciitfo ;^7^5':^s 2 1 xji. 

3 6 0S<7)^:*lp)l-*:»fc5aim^3S;5Sj^T X^tit^^t^^ 

s/>^s 2 1 7i)^e> s 2 2 fcii;^^. gE^^f e o 

[0044] ru-riy^r-ri i i ii^Sfti^e i 3 

Wb^di&'&jcfi. x-r 5/:7"s 2 3 J;iiitfo >^x2/:/S2 
3x*i. ^2ig§jtygei 4t;i^-r6Tu-r:/x-:M 

3ihwt(o^mm^^. ^^m^^^Ub A. 55. sa 

[0045] :^'ry^S2 4 Xfi. @fM&(7)f^*p «9 t;iflj 

<^fi^*t(D:frr6] (0 o + i 8 OS) tc-fej' h-r^o 

(0O + 18OS) ;5^ib^J*-r^K^m-^/{i>^#^>tL 
^ J: 5» ^iffipj^^a55 1 , 5 2, 5 3(D<4te^SS^ 

^iX^'tL^S-r 5o tetiW^lEP 5 1, 5 2, 5 3 (D^tx. 

^tL(o^mmmm\'X. tfrfs^i^. m2*XTj?^3^tc 

(0 0 4 6] ;^7^5/:/s 2 5 x<i. H(rlE;^x5/7's 1 
3, SI 4. s 1 5 ^|^8l<o^3g(;ij: 9 . r u-r V'T^ 
2RU?»2aiSfI^Sl 4XS:{t$ttfcS{t{I-^i: 
50 @E^^t-^^Sr^^L/h^^{t^*±^L. -g^^m-^irM 
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5 7. 5 8, 5 9(Dfi;^ (Sig. flC+g) S:. LMST^l- 
[0 0 4 7 ] 1 OC0^< — ;^ hcO^fB^cfa^ >^7"y>^S2 5 

if^T-r-S^. :^'ry':fS2 6f>^hS2 7{zmUo ^"r y 
ys2 7TM±. ±l2X'7^-/:7's 2 5co^li-e5}ta6e.ttfc 

So 

[0 0 4 8] :^'r y-^S 2 8X*n. ±f5^1l(0>bt^>'<- 

B'J-rSo h;65i^T UT/c^ttttf^. ;^7^5/:/S2 

9^^hS3 0{zm^. h(Dmmi:mtbir^^ 

'ry':^S29f)^hS22 \zm^. gE533ft-^(^:fr[6) 0 o ^ 

>^s 2 4(D 0 o + 1 8 oft) i:€:SiM;iS*r<^*ipj{;i* 
[0 0 5 0] o;5^p>^jj|^-r5mMS<t^«?^ceg£^ 

tb. S^;^rR] (0O + 18OS) C0^Dg^0 4'(wp^/U.^;65 

?l^^$^xSo *^Cx o^>y-o*|p] (e o + 1 8 0 

2&t/^2i^^{ti^gil 4(Dj§[^i}#tt<Sr^ 

S-r 5 <h . ^omrS]i!#tt*i. S^;^r^ ( e o + i 8 o 

00-90^0^00+90 (ft) 

^^c. ^2i^S{tSmi 4oitr^i|#ti^^^i-6^J::« 

*:^[pj 0 ^^<om 6 ^^®j£-r5t5Hrticpss-r 5 c <i: 

(0o-fl8O)-9O^0^(0o 
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ft) \z\^t^b^^^.L-t't^^^<oT>'r'rmnt^^m. 
[ 0 0 5 1 ] s 1 m^mmm. i 3 i: ^ 2 ^^^mmm. 1 4 

i>-cm[S]#14S:*;e-r-5w^trJ:!9. 0i|;tJ^I^4 tr^i- 
^4''il^<^ UT± 9 0ft(Dt5HrtTMl. ^lil^^fti^ei 
3 (om[p)tt/&55p^x**> !9 . ^ 2 i^Sft^fi 1 4 cDJir^itt 

it? {r|i5C/u^j65fl^fi)cS;MTV^6o ^fc. 2 7 0ft*r6)^tp 

'^<?: UT± 9 Oftot5Hl^-eJi. m 1 illSft^g 1 3 O 
mr^i4}w5<7U^;65Jl^j*$;h.. S 2 aiSftS^S 1 4 <^mrS] 

[0 0 5 2] S§oT. r<^)J: 5/j^mio]4#tttC^S$tl.fc: 

^lissfs^ei 3^m2ii&sft^ai 4<^r^ffll^-5r 

3 6 Oft(D^TO*r6)tC^LTr 

[0 0 5 3] ^aK<7)^J*:^f^ h ^ 

jgc$ii:-r»cSftr-#6o ig2<D*0;3ii;i*3i>xfi. miin 
smi^si z'BLX^m2W^mmm. \ Axcn-r^^m^"^ 

ik(Dm^Rxji^&:nm^^m[^xi,x\^\ 
30 [0 0 5 41 ^1 m^mmm 1 3 <^}trp)4#i4^*^-r s 

... (5) 

-60 
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